Abstract
Despite the heavy investment by the Kenya government in agricultural extension services, adoption of modern production technologies among the small scale farmers in Western Province engaged in maize production remain low and marginal (Ogada, 2009; MOA, 2006) . This has resulted in low maize production in the province and consequently food insecurity in the country since Western Province is one of the country's potential food baskets. This is because Western Province forms part of the 20% arable land in the country and it receives bimodal rainfall. Seventy percent of maize, which is the staple food for most Kenyans, is produced by small scale farmers (MOA & MLFD, 2004) .
Maize production among small scale farmers in Western Province and in the country at large may have declined due to agricultural reforms. The reforms which commenced in 1980s and is on-going stemmed from the structural Adjustment Programmes. This led to cut back in government expenditure including removal of subsidies on farm inputs. As a result, greater economic burden was placed on the small scale farmers (Nyangito & Karugia, 2006; Kodhek, 2005; Mochoge & Zziwa, 2004) . In addition, the open maize market resulting from the agricultural reforms caused fluctuations in maize returns, exploitation by middlemen and low product prices (Kodhek, 2005) . The Agricultural reforms thus pose greater risk for small scale maize farmers who are risk averse to adopt improved agricultural practices (Ogada, 2009) . The question arising is whether those agricultural reforms have impacted on adoption of improved agricultural practices among small scale maize farmers in Western Province. Without adoption of improved agricultural practices among small scale maize farmers, maize production may be jeopardised. This paper therefore, which is partial outcome of a study entitled "Factors affecting involvement of small scale farmers in maize production during the agricultural reform era:
The case of Western Province" discusses the adoption of improved agricultural practices on maize yield among small scale maize farmers in Western Province of Kenya in the agricultural reform era.
Objectives
The specific objectives of this paper were:
1. To determine the relationship between adoption of improved agricultural practices by small scale farmers and maize yield in Western Province in the agricultural reform era 2. To establish the improved agricultural practices adopted by small scale farmers in the study districts in Western Province in the agricultural reform era 3. To determine the relationship between small scale farmers' biographical data and maize yield in Western Province in the agricultural reform era Ex-post facto research design was used via a cross sectional survey. This was because the study used naturally occurring treatments on subjects having a self-selected level of the independent variables (Kathuri & Pals, 1993; Borg & Gall, 1993) .
The study was conducted in Western Province which is administratively divided into eight districts as shown on Figure 1, (CBS, 2001b; MOA, 2006) . In addition, the four districts represented Western Province in terms of all the Agro-ecological zones that exist in the province and therefore, results obtained could be generalised to the whole province.
Two divisions from each of the four districts were selected by simple random sampling. The study divisions were Bumula and Webuye in Bungoma District; Kaptama and Kapsokwony in Mt. Elgon District; Funyula and Butula in Busia District and Lugari and Likuyani in Lugari District (Figure 2 ).
For uniformity purposes the respondents were selected from focal areas through systematic random sampling hence ensuring that Journal of International Agricultural and Extension Education they all had been exposed to extension staff. At the time of data collection, the extension staff had trained the farmers in one focal area per division and had moved to the next. The focal area approach which is under the National Agriculture and Livestock Extension Programme (NALEP) aims at improving livelihoods of the poor rural households (MOA & ML&FD, 2006) . In the focal area approach the extension staffs works in one area of approximately 400 farmers per year. The focal area is taken as a demonstration site where farmers from the rest of the division can learn latest technologies (Baiya, 2003) . The key informants were sampled purposefully based on their positions of authority.
Figure 2. Map of Western Province Showing the Study Areas
The sample size was arrived at using the following formula:
(note: n=sample size; N=population size; C=Coefficient of variation which is  30%; e=margin of error which is fixed between 2-5%). The study sample was calculated at 25% coefficient of variation and 5% margin of error (Nassiuma, 2000) . Twenty five percent coefficient of variation was used to ensure that the sample was wide enough to justify the results being generalised for the Western Province. Higher coefficients of variation were not used to avoid very large samples due to limitation of research funds. Five percent margin of error was used because the study was an ex-post facto survey, whereby the independent variables could not be manipulated hence necessitating relatively higher margin of error.
The study sample is shown in Table 1 . The key informants included the Provincial Director of Agriculture and Livestock Extension, the Provincial Crops Officer, an officer in position of authority in Agricultural Finance Corporation and an officer in position of authority at the National Cereals and Produce Board, Western Province. 
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Instrumentation An interview schedule containing both open and closed-ended items was developed. The interview schedule administered to the farmers, contained items investigating the adoption of improved agricultural practices by farmers. The first draft of the instrument was circulated to supervisors, experts in extension research and social sciences at Egerton University, to determine clarity and adequacy of the instrument for purposes of ascertaining their construct validity (Jaeger, 1990) .
The suggestions given by the experts were then incorporated into the second draft, which was then pre-tested in Lurambi Division of Kakamega District (which had similar characteristics with the selected study districts) to determine its reliability. The pre-testing exercise also helped the researcher to establish the clarity of meaning and comprehensibility of each item in the research instrument, and also to determine the time needed to complete and get the necessary information from the respondents. The reliability for interview schedule could not be calculated since the instruments contained mixed items, hence, no model was suitable for calculating the reliability coefficients.
Data Collection
A research permit was obtained from the Ministry of Education. Since the study focused on focal areas and the assistance of the extension staff in the specific areas was required, permission was sought from the Provincial Director of Agriculture and Livestock Extension and the Provincial Director of Agriculture, Western Province.
Farmers were interviewed using the interview schedule. Key informants made of the Provincial Director of Agriculture and Livestock Extension, Provincial Crops Officer and one officer each in positions of authority in the National Cereals and Produce Board and Agricultural Finance Corporation in Western Province, were interviewed using an interview guides.
Data Analysis
Measurement of Variables: The dependent variable in this study was maize yield measured in bags per acre obtained by farmers. The independent variable was adoption of improved agricultural practices taught by the extension service and had been fully adopted. Using the Statistical Package for Social Sciences (SPSS) software, analysis was performed for:
1. Descriptive statistics to compute frequency distributions, means, percentages 2. Correlations, multiple regression and stepwise linear regression to determine the relationship between maize yield and improved agricultural practices adopted. 3. Qualitative data from key informants was narrated.
Results and Discussion Most of the respondents (69%) have land acreages of less than 3 acres; this implies that they grow maize on less than three acres of land. According to the key informant from Agricultural finance corporation, farmers who grew maize on less than five acres of land were not given seasonal loans, hence these respondents could not qualify for seasonal loans unless they formed groups and applied for loans as a group. These may have affected their ability to adopt improved practices such as planting with artificial fertilisers or manure, top dressing the maize and application of pesticides among others. This may have resulted in the low yields realised by the respondents. The results also revealed that only 20.9% of the respondents adopted all the extension packages passed by the extension staff, while 40.8% adopted only half of the extension packages passed.
The results further revealed that 61.4% of the respondents produced less than 10 bags of maize per acre, which is way below the expected average of 25 bags per acre. This was not adequate for feeding the families all the year round leading to food insecurity as reported by 60% of the respondents who were interviewed.
The level of adoption of improved agricultural practices by the farmers per district was determined as the fraction of the extension packages adopted in relation to the practices taught to the farmers (Table 2) . Adoption of improved agricultural practices/ extension packages in this case meant that the farmer had gone through the adoption process that is awareness, interest stage and had finally accepted to practice the extension package taught. Table 2 shows that Lugari District had the highest percentage (56.7%) of respondents who adopted all the packages passed to them by the extension staff and Busia District had the lowest (17.2%) percentage of respondents who had adopted all the packages passed to them. Mt. Elgon and Bungoma districts had 25.8% and 27.6% of respondents who had adopted all the packages passed to them by the extension staff, respectively. General Linear Model run revealed that respondents from Lugari District realised significantly higher yields than the respondents from Bungoma, Busia, and Mt. Elgon districts, as shown in Table 3 .
Lugari District realised higher yields with 41.7% of the respondents harvesting more than twenty bags of maize per acre, while Busia District had no respondent harvesting more than twenty bags of maize per acre. Bungoma and Mt. Elgon districts had 10.5% and 5.1%, respectively, of the respondents harvesting more than twenty bags of maize per acre. This implied that farmers who adopted all the improved agricultural practices also realised the highest yields. One of the reasons why farmers would adopt most or all the practices passed to them were if the extension staff to farmer ratio was low and therefore, the extension staff were able to follow up the practices taught. Furthermore, Matthews-Njoku et al. (2009) stated that adoption and utilisation of agricultural technology by rural farmers is largely dependent on the relevance and effectiveness of information dissemination and the ability of extension agents to persuade the farmers. However, this may not be the reason why more respondents in Lugari District adopted all the improved agricultural practices because Mt Elgon had the lowest extension staff to farmer ratio (1:459), while Bungoma District had the highest ratio (1:1,508). Lugari had extension staff to farmer ratio of 1:597 and Busia District had extension staff to farmer ratio of 1:1,341.
The higher levels of adoption of improved agricultural practices exhibited in Lugari District may have resulted from the fact that most of the respondents (83.3%) relied solely on farming, as compared to the 61%, 68% and 77.5% of the respondents from Busia, Bungoma and Mt. Elgon districts respectively. In addition, more respondents (71.7 %) had more land (61-100%) under maize as compared to 32.8%, 3.4% and 3.3% respondents from Bungoma, Mt. Elgon and Busia districts, respectively. Furthermore, relatively more respondents (53.5%) from Lugari District had secondary school level education and above as compared to the 40.4%, 22.6% and 21.1% respondents from Bungoma, Mt. Elgon and Busia districts, respectively.
Though there was no statistically significant relationship between the level of education and extension packages adopted by farmers, cross tabulation of the data revealed that more farmers with higher education (masters-100%, college/ university-50%, secondary school-46.5%) adopted either three quarters or all the improved agricultural practices passed by extension staff as compared to 28.5% and 30.8% of farmers with primary and no formal education, respectively, as shown in Table 4 .
The difference in education levels among farmers within and between districts implies that information on improved agricultural practices should be packaged differently to ensure that all the farmers understand and adopt the packages. It might also help if the level of education in the different districts would be considered when choosing the teaching methods to be used to pass improved practices to the farmers. A key informant from the Ministry of Agriculture proposed that the reason for a high number of farmers in Lugari District adopting all the improved agricultural practices passed to them, could be because farmers in Lugari District may be commercial minded. This, the informant attributed to the fact that, the district initially was made up of large farms owned by white settlers; it was subdivided and sold in 1970s. Since the occupants had bought the land, they desired to make maximum profit from the land, as opposed to farmers from the other districts who had inherited small land parcels which were always used for subsistence farming. The informant reported that, the zeal of the farmers in Lugari District was evidenced by the fact that many farmers attended and participated in demonstrations organised by the Ministry of Agriculture and other extension service providers. This encouraged the service providers to carry out more demonstrations in the district.
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The results further revealed that relatively few respondents from Busia District used fertiliser for planting (54.2%), top dressing (39.0%) and planted certified seed (32.2%) as shown in Table 5 .
On the contrary, more respondents (37.3%) from Busia District as compared to 3.4%, 1.7% and 0% respondents from Bungoma, Lugari and Mt. Elgon districts, respectively, planted their own seeds which they had selected from the maize that they had harvested the previous year as shown in Table 5 . The failure of farmers in Busia District to plant certified maize seed, and to plant and top dress their maize with fertiliser is worrying since the soils in the district like in most parts of Western Province is low in plant nutrients (Woomer & Mukhwana, 2004) .
According to a key informant in the Ministry of Agriculture, failure by farmers in Busia District to use fertiliser and certified seed may have been due to the sparse distribution of input stockists in the District. This is confirmed by CNFA and AGMARK (2005) who suggested that permanent stockist to farmer population ratio in Busia District is 1:12,625 as compared to 1:4,333; 1:5,252 and 1:7,272 farmer to permanent stockists in Mt. Elgon, Bungoma and Lugari districts, respectively.
Most of the farmers in Lugari District planted (91.7%) and top dressed (93.3%) their maize with fertiliser. In addition, a majority (93.3%) of the respondents from Lugari District planted certified seed. A key informant in the Ministry of Agriculture reported that more farmers in Lugari District have access to input stores. These differences between Lugari District and Busia District could, in part, explain the differences in maize yield between the two districts. A relatively high percentage of farmers from Busia District said that they could not use fertiliser for top dressing (51%) and planting (38.5%) because they lacked funds and that the fertilisers were expensive. Lack of finance as a hindrance to adoption of improved agricultural practices among small scale farmers has also been supported by Matthews-Njoku et al. (2009) . Generally, respondents from Busia District did not adopt most of the recommended practices necessary for improving maize production yet they realised the lowest maize yields.
Lack of finance could be due to the fact that high percentages (61%) of farmers in Busia District live below the poverty line (CBS, 2001a) . Furthermore, there were few financial institutions in Busia District that lend to farmers. Besides, Agricultural Finance Corporation did not exist in Busia District. A key informant from the corporation said that Busia was not one of the areas gazetted to benefit from the scheme. Generally, most of the respondents from the study districts used manure to plant their maize, except for Mt. Elgon District where 37.9% of the farmers interviewed did not plant maize using manure. The respondents from Mt. Elgon District who did not use manure claimed that they lacked materials for preparing the manure.
Though few respondents from Busia, Bungoma and Mt. Elgon Districts adopted all the packages passed to them, most of them (66.7%, 62.1%, 69.0% and 83.1%) in Lugari, Bungoma, Mt. Elgon and Busia districts, respectively, reported that the adoption of improved maize production practices resulted in increased production. In addition, most of the respondents in the study districts said that they believed that small-scale farmers would easily adopt improved agricultural practices advocated for by extension staff because the practices were easy to adopt.
Conclusions
Adoption of improved agricultural practices by farmers significantly influenced the variance in maize yield, with the farmers who top dressed their maize realising the highest yields. In addition, most of the respondents reported that adoption of improved maize practices resulted in increased production and that small scale farmers were able to adopt these practices because they were easy to adopt.
The study further concluded that farmers from Lugari District realised high maize yields in Western Province as compared to the other study districts. The reasons for high maize yield could be because most farmers from Lugari District: a)
Had attained secondary school education and above and therefore, were able to understand and adopt the improved agricultural practices passed by the extension staff. b)
Had farming as their sole occupation and were not involved in other forms of employment. c) Adopted all the improved agricultural practices passed by the extension staff.
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Recommendations
Efforts should be made in Western
Province to encourage farmers to adopt improved agricultural practices in order to improve maize production.
2. The education level of the farmers should be considered when coming up with extension packages and methods to ensure maximum adoption of the packages passed.
3. The farmers should be facilitated so that they can adopt improved agricultural practices by providing them with soft loans so that they can be able to buy inputs. In addition, more input stockists with knowledge on agricultural production should be licensed so that more farmers have access to the inputs and to stabilise input prices.
